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FROJECTION
COLOR TELEVISION RECEIVER
NODEL €50
CABLE DIAGRAM T-75T156

CEMERAL DRSCRIVIION

This receiver i{s designed for the reception of color television
a{gnals {n the frequancy band botween 480 and 320 U.C.

The present camposite color telovision siznnl (Saptember 1945)
provides for a vertical £18ld frequency of 144 c.p.s. with s golor
synchronizing pulse occuring every third field. Hence, the color
2aquence red, blue, and green repoats st a 48 c.p.s. rate. The verti-
csl fields are interlaced to give & 525 line picture. The line
frequancy is 37.8 KC.

The audio signal is transmitted by amplitude modulating the
talevision carrier at & 4.70 MC rate, This frequorcy is referred ' .
to &3 the subcarrier. The sub-carrier iz keyed on immsdiately
following the horizontal sync pulse and lasts for substantially
the remainder of the horizontal podestal. The sub-carrier is in
turn frequoncy modulated at the audio rate. Baecause tha audio
burst occurs at tho time whan the transmittser would normally
provide horizontul blanking, local horizontal blanking is provided
to remove the horizontal retroce ne well as tha audio Burst from
the picture tubte sorsen.

The vertical sync pulgse is of longer duration than tle
horizontal sync and {u sevarated from it by conventional circuits.
Verticel blanking ia incorporated in the composite signal,

The color sync pulsa occurs every third field or at 48 c.p.s.
This syne pulse consists of & block of pulses whose repstition
rate i8 four times the horizontal sync frequsacy or 151.2 KC, The
duratfon of thig block is the same as the vertical sync pulse (3
Horizontol 1ines) and occurs after the red fiuld vertical syne
pulso during the latter part of the vervical blanking.

The color system is additive end uses n 15-1/4® 0.D. dise
with a non elsctrostatic plastic center, to which are-attached red,
blue and green filters. It is placed in the optical system below
the cathoie ray tube, There are nino filtor sectiona on this
df{sc so that & speed of 960 R.P.M. gives the roquired 144 filter
sections pser second corresponding to the fidld fraquency.
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Color Television Revisions

Addendun 1 Decenber 26, 1948

The following changes in the Genersl Electric Color
Televisicn receivers, models 850 end 950, have been nade to
pernit recevtion of the color signsl which les been revised
as of thie date,

The method of audio transmission using & burst of &
frequency modulated sub-carrier folloving the horizontal
synchronizing oulse imposed upon the video caerrier has been
discarded in favor of a seperate cerrier transnis-ion similar
to present black and white televiesion standards. The present
anudio transmiscion (Deceriber 1946) consists of 2 frequency
modulated carrier located 11 megacycles above the video
carrier., !laximum deviation of the modulated audioc cerrier
iz plus or nminue 75 kilocycles.

Horizontel blanking is now transnitted as part of the
conposite signal and need not be provided by the receiver
as in the past.

The receiver IF amplifier iec designed to nmass the video
IF carrier and nmodulation conponents to 10 mepacycles. Traps
are used to attenuate the audio IF carrier to apvyroxinstely
10% of mid band value. Conversion takes place in the secaond
detector betyeen the video IF cerrier (which serves as &
''local oscillator'') and the frequency modulated audio IF.

This provides a new IF frequency equal to the frequency
difference betvesn the sudio and video carriers, ll nsgacycles.

This 11 megacycle IF wvhich is froquency noduleted at the
audlo rate is passed by the video &mplifier ond renoved ut
the videc output tube by reans of transforier T3.

Tvo limiters ere used, V18 and V20, folloved by & diz-
crininetor and audio emplifiers. -

Inasmuch as the 1l negecycle audio is produced by thas
frequency differenco betveen the Audlo and video transmitters
this frequency is fixed end not affected b~ tuning the local
oscillator. Therefore, the 1l mepacycle I steces snd the

discrininator must be 2ligned to this frequpgs{.

The nethod of horlzontal synchronization has been
nmodified to improve overation under noisy conditions. A
multivibrator synchronized viith the received zipnal is used
to excite o tuned circuit tuned to the horizontel revetition
rate. This circuit is used in turn to synchronize a second
nmultivibrator vhich is used to produce the horizontel sveen.,
The '‘inertisa'' provided by the tuned circult reduces the
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random veriations in tlmin? of the horizontal sweep ¢aused
by noise in the received signal,

Horizontal 2ync pulses fron the clinjer (VS) synchron~
ize the multivibrator V8. The outvut is intergrated to
vroduce & sawtooth vhich {5 used to excite the tuned cirouit
consisting of L9 and C40, tuned to 37.8 kiloeyeles (horizontal
repetition rate). The sine vwave from the tuned circuit is
nedificd by amplifier V190b and used to synchronize the hor-
izontal nultivibrator V17.

ad justment of horizontal sync circuits,- The horizontal
epeed control (R168) end the horizontal syne control [R1Z4
on the rear-of the sweep chassis) end ecoil L9 should be
edjusted for best horizontal synchronizetion. liote taat
over & linlted range, adjustnent of 19 will oroduce & phase
shift of the raster vith resvect to the received signel and
nay be used to correctly place the horizontsl return truce
during the horizontal blankinge,

Ad Justment of IF =tages.,

The IP aiplifier is adjusted &s described on pege 4
with the tvo traps LI29 and L3%0 detuned, L9 {s then
adjusted to aporoxinately 111 mogacyeles and L3330 to 110
nerracycles. The traps should provide 10 to 1 attenuation
over & region 1 megacycle wide and located 1l megacycles

from the half voltare point. on the overall nass band vhere
tgg video carrier ig ngrnnlly piaceg.

The 11 nmegacycle IF cirocuits in the sveep unit are
adjusted in the usual manner except that the absolute value
of the center r'requency ruat be 11 mepacreles.
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Tha dis¢ 12 belt driven by a 1/20 H.P. induction motor whose
speed {s regulated by varying the applied AC voltuige. A refersnce
voltage for comparison with the transmitted color sync pulse i
obtajnad from a commutator mounteéd on the color disc shaft, Coarse
phuse ad Justment of the <olor disc with réspect to the transmitted
color signsl {a obtained by rotating the commutater brushes. Fins
84 justment 48 mado with o control on baok of the nweep chassis,

An ndjustadbla pulley 1s used on the motor to psrmit setting the
motor spead to & value within econtrolling range of tha color syme
ecireuit.

Tho cathode »ay tube used is n 5TR which has a white screen
suitable for color reproduction.

Front Psnal Controls
1, Tuning
This knod controis the local oscillator frequency,
cgounterclockwise rotation incr2asing the fraguancy.
Tho disl 18 not ¢alibrated.
2. Contrist
This control adjusts the guin of the IF amplifier.
3. Brightness
Thuis control sets ths blas on the cathods ray tube.

4. Fooun

This gontrol varies the curront throurh the megnetic
focuas coil.

8. Volumw

The on-off pwitch i{a mounted on thiz control.

R.F. AND I.F, UHIT
SERRATIC T-767120

Conaral Dase ilon

Thio unit contmins tha looal oscillator, the antenns tuning
soction, tho I.F., amplifior, the second detector, and ome gtage
of video amplification with a cathods follower output stage.

Presant vidoo stundards pequire o dipole antenno, horizomtally
pelarizad, with a suitubls davizce to convert tha dipols output to
single endod output. A coaxinl line of 70 ohna impedsnea is usad to
connact tha antunns %0 tlhe racoiver. A paradolic raflectér with an
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aperture of six feet by 18 inches is desirabls to provids sdditional
antenna gain,.

The antenna £8 coupled to the converter, a 1N2iB crystal,
tarough 6 coaxial line transfommer. The local gscillator output
is coupled to the crystal by mouns of ¢ pickup loop.

A 6F4 tube {s used as an oscillator in & tuned line circuit.
The oscillator is tuned ebove ths carrier freguency.

Tha IF amplifier consists of two stuggered triplos using
BAKD tubes. The center frequsncy is 1156 MC. The side frequencies
are 111 MC and 121 MC, The overall IF pass band is adjusted for
half voltage at 120 MC which corresponds to the video carrier and
oxtenda to 110 MC for .7 wvoltege. The IF gein is apmroximstely

The second detuctor and video stages are convantional and

‘are designsd to pass video freguencies to 10 MO,

Circulit Adjustmonts

Ths stoggered IF auplifier 18 moat easily alignsd by msans of
& signal gensrator of frequancy range between 110 to 125 MO and
modulated at 400 C.P.S. A 75 ohm resistor !s conngctod betwoen the
recoiyor video output jack and ground, and the 400 cyola output
can be oboserved soross this resistor with nn oscilloscope or AC
matar,

Conngct the sfignal genspator to the grid of V303, and penk coil
I-208 with the sianal geonerator set to 116 MC. Similarly peak L1307
to 121 I and L3306 to 111 MC. Slight readjustzmnt should than bhe
rmade to produce & flat topped pess band. The signal gonsrator
should then be transferred to the grid of V300 and L303 peunked at
116 NC, L304 peaked at 111 MC and L300 peaked nt 121 MC. The
overall pass band should be flat and 10 L wide.

The R.F. circuit is aligned by reans of an R.F. signul
gureravor, pulse modulsted with & fregency rangs from 480 to
620 KC. The adjustable plunger, screw plug, and trimmer capacitor
on the R.F. tuning saction are adjusted for maximum output for
soveral frequsncies throughout the bend. The trimmer capacitor
hus ssvernl adjusting screws t0 adjust oscillator 'und B.F. tracking.

The orystal may be roplaced by sepsrating the oscillator
unit from ths IF unit, rémoving the sorew plug at the front vl
of the.tuner section and prying the crystal out.

In roassembling the oscillator unit to the IF unit, cars
should b6 used to insure good contuct botweun ths IF connector
cliy and erystal cartridgo.
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IITI. SWEEP UMIT

SCHEVATIC W-497385

General Description

This unit contéins two stages of video amplification, vertical
and horizontal sweep circuits, eaudio separation and armplification
circuits and color motor control circuits.

The composite video signal is delivercd to the sweep unit by
8 coaxial cable from the RF and IF unit. Two steges of video
amplification V1 and V2, give a gain of about 40 with a bandwidth
of 10 NC. The ocutput is commected to the kinescope grid. A diode
(V3) is used to reatore the DC level to the pieture siznal.

Tha composite synchronizing signal is separated from the
video by clipper tube V6. This sync signal 13 integrsted to
provide the verticel sync pulses used to sync the vertical blocking
oscillator, V6b, which drivaes the verticsl output tube V7 throwgh
the cathede rollower Véa. The field fraguency is 144 c.p.s.

The horizontal syne pulses are removed Prom ths composite
sync signel and lock in the horizontal blocking oscillator Ve
which clampa the sweep generator V9 to provide the zaw-tooth used
o drive the horiZontnl output tubes V10, V11, and Y12, The
horizontsl sweep frequency is 37.8 KC. Becesuse the high voltage
supply mnd the sudio separstion circuits sre driven by the
horizontal sweep ¢ircuit, no high voltage or intslligible audio
will be obtained unless tho horizontul speed camtrol is properly
ad Justed.

Color Control Circuit

A color syno signal occurs after every third vertical sync
signal and precedes the red field. This aignsl occurs during
the vertical pedestal, and consists of a block of pulses of 151.2
KC repetition rate,

Tne color sync signal 18 separnted from the composite syno
signal by teans of oircuits tuned to 151.2 KC asscciatad with V13.
This signel is integrated in the plave of V14b and inverted in
V22b to producs a poaitive coler sync pulse of 48 ¢.p.s. repebition
rate on the plate of V22b.

A cormutator located on the color disc shaft consists of
thres copper bars spaced 120 degrees. The three bars correspond
to the three sets of thres filters on the color disc. The
commutator bar togsther with two brushes and R98, C84, and CéS
producas a sawtooth voltaze which 14 epplied to a plate aund a
cathode of V15 (s triode connected baek to back), and to the
grid of V1b6b.
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The voltage applied to the parallsl grids of V15 consist of
color sync pulses and a Square wive mixed in the comman plate
load of V22b and V1Gh. The color sync pulse formation has beon
described atove. The square wave is obtuinsd in ths following wuy:
The sawtooth voltage produced by the commutotor 13 AC coupled to
the grid of V1sb. The magnitude of this sowtooth is gsuch us to
érive V16b to ssturation,.in onc direction ond to cutoff in ths
othor., Hence, & square wave is produced at the plate of V1sh of
such poluority that the positive sxcuraion of ths squire wave
carresponds te tho lower hulf of the commutator sawtooth.

Assuming that the color disc has been brought up to
synchronous speed, the square wave and color syne pulse composite
voltage will consist of u sync pulse superimposed on & positive
going square wuve. MWhile the mognitude of eithor the sync pulsa
or square wave alone is insufficient to overcoms the bias and
opon clamp V15, the sum of these two voltagres causos V15 to
conduct during the short inverval of the color pulse und charges
capacitor C67 to the voltage of the sawtooth on the cathode-
plate of V1S at that inatant. The voltage on C67 remains constant
until the next color gyne pulse occurs (since there i3 no discharge
path for the oondanser) so that ths maghitude of this voltage is b
function of the chase rolstion betweon the color sync pRlse (from
the trensmittor) and the sawtooth (fram the color disc). The
voltage nercas C67 {s7amplificd by the DC emplifier, Vile, urd is
usnd to control the aspsud of tle color drive motor.

To aid in bringing the color disc into sync s when ths
recoiver 18 tursd on or stations are tunsd in thw cirouit
describod nbove oncratss in o differont ramer. Instead of the
color syne pulse remaining atationary with rsapect fo tho squsra
wave, tho syuc pulse and square wove will move with respect to
each othor whensver the color dise is not synchronized. The
direction of rolative motion will depond upon whether the disc
i3 rotating too fuat or too alow,

Acsums that the disc is rotating too fast sgo that the color
pulue aypears to move slowly tO the right with respect to the
square wave. During the time when the pulas iz guperimposed on the
positive holf of the square wave, corresponding to the time when
the comnutator cawtooth voltagn is chunging from o cinimum valua
%0 one-half 1ts maximum valus, the voltage coross C37 will change
from o minfmun to o maxigum poaitive lovel in a sawtooth msnnor.
Thereafter, while the color pulse is superimposed onthe nagative
port of the squnre wave, the voltage will roamsain constant at this
level since the clanp ns is imoperative during thte r‘entxve port
of the aquare waove as noted before.

The result it a complex voltuge wave ncross Co7 Laving a
certein DC level of such mignitude which, whon opplied to the
motor congrol circuit, tenda to provent the relative motion
between ths color aync pulse snl commutator Sgquare Wave.
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If the color pulse appears to move to the left with respect
%0 the squore weve, thon during the time the pulse is superimpozed
on ths positive Half of tha square weve, the yoltags across €57
will vary from o meximus positive value to the minimum valuo
corraspording to the minimum wwltage of the cormutator sawtooth,
and ths voltaga across C67 will remsin at this minimum walue for
the tims during which tho Sync pulse 18 suporimposed on the
nazative part of the square wave. The DC level of this complex
voltape wave across C67 is less then it was in the previous dase
and produces the opposite affect on the motor control eircuit.

After umplification by Vi6u, the DC voltags ucross Co7 is
used vo control the bies on the thyratrons V28 amd V29 through
an antihunt network. Ths primary of tranaformer T8 is connécted
in series with the color drive motor, Thyratron V28 uand V29 are
connocted to the secondary of this transformer end control the
motor speod by intermittently conducting at & rate detemiined by
the error signal developed mcross C67. Tho impedance which the
primary introduces {nto ths motor circuit is deteminod by the rate
at which the thyratrons conduct.

A color pulse detactor Vlda is incorporated to changoe the
biss of the thyratrons (through amplifier V22a) so vhat the motor
will run st maximum spoed in the absence of u color pulse. This
permita more rapid color dise oynchropization after stations are
shangod.

Audio Circuis

Tho nudio sybecarrier {5 removed from the screen of video
output tube V2, and applied to tho gated amplifier V18, This
axplifier {5 goted by multivibrator VI? through cathode follower
VBb, The multividbrator is aynohrozuud with the horizontal sweep
and the gute width 1s adjusted by moans of a controcl on the roar
of the sweep unit chossis., The width of the gate is ndjusted =20
that amplifier V18 48 operstive only during the time of the sudic
burﬂtn

The cathode follower (VEb) is also used to blank ths kinescope
during the cudio burat 3o that pudio signal will not aprear on the
tube dupring the horizontal retrace. A second ecudio IF stage, V1i9b,
iz followed by 2 discriminstor, V20, end pulss amplifier Vida. This
output {5 integrated by V21, and delivered to u convent ional pushe
pull audio eircuit,

Time Dolay Cfrocuit

A tire delay circuit is providad to allow the motor to reach
operating spood beforo the motor control circult 15 turnsd on &nd

“incidentally to delay the gpplication of plate voltage to the rest

of the roceiver. This delsy provents cold thyrotrons from
carrying tis motor starting current.



@

BRD-353
Page 8

Opération of the delay circuit is as follows: Rectifier V26
is usad as o veltage source to charge capacitor C71 through
resistor R115, When the voltage across C71 approaches the cathode
biss detemined by R115 and R116, tube V27 conducts end operates
the relay,

fdjustient of Color Drive

The following mochanieal adjustrent of brushes and color drive
assenbly should only be necessary {f tha unit huas deen disesserbled
and should be done after the opticel system has been completely
ad justed, see Ssction VII.

Rotate the shaft until a commutator bar shorts the two
brushes. Fasten color disc to shaft, by tightening the two ast
serews, and in such # position thet one of the green filters is
in front of the tuba face, The disc should be low enough on
tho shnft to just cleor tha tube mount when the focusaing laver
13 pointing toward the back,

Further adjustment can be mede with the set operating (uae
extrems care as 27,000 volts is present at the cathode ray tube)
by looasening the four screws that hold the brush block and
rotating it with raspect to the case.

Ad justmont of Color Control Circuit

This sdjustment may be pocessary to compensate for changes
in belt ceondition. With the recoivar tuned to n vidao signal,
throw the color motor switeh (rear of chassis) to the "test"
position. An oscilloscops conmscted %o test Juck J1 (rear of
chgssis) will show the color sync pulse (obtuined from the
transmitter signal) supsrimposed on & square wave (derived from
the color dise commutator). Using a variable tronsformer, vary
the line voltages to the receiver until the square wave and color
syne pulae usre synchronized, Thay will not lock in under these
conditions since the motor control circuit is inoperative with
the motor control switeh in the test position.

Tha line voltage should ba measured and should be 90 wolts
+2 volts, If the lina voltage is not within this range the
pulley ratio should bs changed.

The pulley ratio {s changed by loosening the locking ring
and rotating the outer flange of the motor pulley with respect
to the inner flange. In general, only slight readjustment should
bo necessaery and it will not ba nocessary to change the belt
tension by moving the motor. Uhen the pulley ratio has been
nd justed so that the square wave iz synchronized with color symne
pulse with a line voltage of 90 volts, tha receivsr sholild be
connpctad to the regular line voltage supply.
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Next, center the color phase control {rear of chassis). The
motor contrel switch should now be thrown to the "normal position
and the oscilloscope conmected to the test jack should show that
the squars wave i3 locked in with ths color syne pulse. If not,
it will be necessary to edjust the color syng control (rear of sweep
chessid). To insure grestest rangs of control the color sync control
should be set as follows: lNote the maximum clockwise position of the
control where tha color disc will lock-in &s the motor control awiteh
is thprown back and forth from "test" to "normnl®. Then note ths
maXimum counter-clockwise position of the control when the color diso
locks in. The finsl setting of ths motor control should ba midivay
between thesa two oxtremes. Tia anti-hunt colitrol (rear of chassis)
should now be adjusted for minimmum hunting consistent with good
"lock in" charucteristics. It may be nocessary to repest the above
ad justmant procedure of the color sync.

The brush block on the commutator housing should now de rotuted
if neceasary to phase the color disc ao thet ths spokes which hold
the filtars to the disc do not appear in tho picture, and the
victurs colors are correct. There, after minor color disc phass
corractions may be made with the color disc phass control on the
rour of the chassis, The pullsya should be checked occcasionully
for alignment and presenca of oil on tha flange.

Soil Alignnent

Tha following adjustments may be necessary in servicing the
rocajivar,

Alignment of Color Separator Circuit - With receiver tuned
to a video aignal, connsct an oscilloacops to test jack J1 (rear
of aweep chassis). Remove tube V15, Note that 48 cycle pulses
arpesr On the scepe. If any other pulaes sppeer, tuns color
separator colls IS ard IS for the bust seperation of ths 48 cycle
¢olor pulses from any other pulses that rmy ocour,

Audio TF (Subcarrier) Alignment - T¢ nlign the discriminator
(T6), conmmct o aweep gonerstor across L9 and connect & scope to the
plate of tube 193, JAlign discrimipetor TS to give & symmetrical
waye shape about tha conter fragquency of 4,75 'C. Ths wave alme
should be linear between the discriminator peaks which occur atout
*700 EC from tha centor frequancy. To align the IF transfomers
disconngct the video comxial line comnecting the IF end swee)
chossis and conmsct to & sweep generntor. Tempepurily replace
capacitor C77 with &8 001 MF cavpacitor and cornsct & scops to
the screen (pin 4) of ViB. Align IF vransformer TS to give a
syumatrical wave shape sbout tha center frequency of 4.75 1C.
Rsplace 077. Leaving the swoep penorator connacted to the wiceo
coaxinl ling, connsct the scope to the plate of Vida and slign
IF coil 19 to give a symmetrical discriminator wove shape.
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HICH YOLTAGE
SCHEVATIC ‘r'-%q 1‘“‘42%

Gensral Description

This i3 a separate chassis that furnishes 287 XV regulated
and § KV regulated to the cathode rey tube.

The horizontsl retraco pulse from ths sweep-unmit is
converted into s sawtooth voltage by the dischargs tube VGOlA.
The sawtooth woltage is spplied to the grid of an amplifier
tube V602 whose plate load is ths primary of & transformer
tuned to 37.8 ¥C., the horizontsl swesp frequancy.

The sinusoidal voltage {8 developed scross the secondary
of thia transfommer and {s rectified by four 8016 tubss in a
conventional voltage quadrupler circuit.

Tubaz 601B and V609 are used to regulets the gain of the
amplifior to compensate for changes in tha output voltage,.

The sams sawtooth of voltage referrad to above is applied
to the grid of mother amplifier tube V603 in whoss plate
circuit i3 the primary of the filament transformer I507. This
transformor is tuned to 37.8 KC which is the horizontal sweep
freéguancy.

At tho mid point of the quadrupler and through & 50 mg.
resiotor i3 tuken the 5 KV cathode ray tube focussing voltage
which 13 reogulanted by V604. From this sams point and through
@ Tesistance network is taken tho voltags vo light tha neon
tube ISOL which merves as a voltmster {n conjunction with the
control R6Z3. This control has bean calibrated mnd if any pert
of the circuit s changed Lt will be necessary to recalibrate,

To usa the voltrater mentioned sbove {t will be necessary
to rotote the control clockwise until the neon tubs pgécs out
thon turn counter-clockwise until the tube lights. The position
of the knob pointer with respect to tho scale then indicates the
voltage veing delivered to the cathode ray tube.

Ad Justrants

Four edjustments ere provided: (1) to tune the filament
transformor to the horizontal sweep frequency, (2) to tune the
high woltage transformer to the same frequoncy, (3) R511 to set
the output yoltage, (4) RS521 to set the filament voltage for the
8016 rectifiers. To adjust the tuned circuits, set the
horizontal speed contrel to the proper sweep fregusncy and adjust
the position of the iron slug for peak wltuge., The filamants of
the rectifiers should run of spproximatoly 1.25 volts or by
observing the brillience which should be cherry red.
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V. POWER SUPPLY
SCHEMATIC T-757131

This unit supplied heater and DC voltages for the various othar
units {n ths raceiver,

Two low voltage DC supplies are provided. One using two SUAG
tubes in parellel supplics 300 volts. Tha othor, using two SR4GY
tubes in parsllel delivers 400 volts. This latter supply also
orovides vortical cantering voltage.

A negative supply using one half the 300 volt powsr trznsformer
and n 6XSCT tube a5 & rectifior providas dbisa voltages throughout
the receiver. Other voltages ere obtained from these supplies,
using fdccoupling filtors, ss follows:

120 vVDC ~ RF and IF Unit
310 VOC « Video Amplifiers

Poyor to the unit is turned on and off by moans of a contastor
operatod by a switch on the front ponel volums control.

Two fuses are used, A 5 ump. JAG fuse protscts the power
supply and a 5 amp. 3AC Slo-blow fuse protects ths color drive
motor and blower motor.

Yote that tho motor fuso should not be replaced while the
roceiver 18 in operation. To do 80 causes the control thyratrons
to carry ths relatively heavy motor starting current.

VI. AUDIO PCUER SUPPLY
SCHENMATIC P-547824

This §0 5 separate chassis and has s conventional rectifier
circuit supplying the 300 volts to ths audio output stoges. Ip
sddition 1t has sn AC out)et where tha fan 10 connected &nd a
50 ohm wirowound control which {s across the rilemont winding of
the Powor Supply and has the ams conmseted to ground, Tha
setting of this comtrol ts not oritical but it will roduce hum in
the multivibrators in the aweep chassis vhen propsrly set. Tho
power trenaformer in this chussis also fupnishos the Tilamont
voltage for thoe RF amd IF Unit.

VII. OPTICAL SYSTEM NP

The Optical System in thils receiver ia the conventional
Schmidt System using stepdard sphorical mirror for a 3"
projection tube md the corrsctcr plate for & 36 throw. The
throw used in this set is only about 33 inchea to keep the
cabinet height to a minimum.
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It will be nocassary to remove tls color disc fpowm its
supporting shaft before adjusting the optical systom, Foupr
reasssmbly see Sestion III.

Tha method of assembling the verious parts in the cabinet
is ne rollows, and should be duplicated if 1t {5 svery necessary
to ramove any part of the aystem:

1. A flat plato with o sighting tube perpendtcular to tha
surfece and in the exact center is placed on the front of the
cobinet und in the center of the viewing scresn opsmang. This
eavablishes an optical axis which |s perpendicular to the
geroen and in ite exact center,

2. Tith the flat mirror in plece and the mounting feet
on the spherical mirror,slide this mirror around until its
center is on the optical axis established asbove. Then fastan
mounting feet to the cabinet using three #& wood screws 1/2%
long in euach leg.

3. QCenter the corrector plate in hole in the top of the
corroctor plate and tube stand by masns of the threu sncentric
wnshers. Then fasten this assonbly lsss cathodo ray tube and
tube holder to the floor of the cabinmat with the cdntoer of
the corrector plate on the optical exis by sighting through
the tubo moutioned above.

4. It i3 now necessary to make the plane of the Correctar
Plate porpendiculsr to ths optical ex{s. T™ia is accamplished
by placing @ small flat mirror on the top of the Corrcctor

Plute snd egain looking through the sighting tude. Y tha
reflection Of the end of the sigunting tube falls back on {taelf
this eim has besn accouwplished, If it does not it will bte
nucessary to locsen the four serews holding together the two
parta of both legs. The top of the stand can then bte adjusted
due to the sloppy holes around the four screws in each lag.
After the plane of the Corrector Plate hnes bssn made
perpendicular to thu onticnl axis, its centor may heve sharted.
It well then he nscessary to read just the thres eccentric
washers establishing ths position of the Corrector Fleote.
Thene wnshers estodlish tha position of the cormector plate
end it {8 the only part of the systom which can be removad and
returnad to its originnl position without disturbing its
sotting. S

8. The gighting tube may now ba removed as it hes no
further use. Thoe Spherical mirror has bean centered on the
optical exis but mothing hus been dome ebout aligning
its axis with the optical oxis and setting it the corract
height from the Corrector Plate. By ldoking down on top
of tha Corrasctor Plsts,it will ba noticed there 12 & reflsction
of the hole in ths canter of the platée. By individually
adjusting the mounting fest of the sphorical mirror it {sa
possible te maka this roflsction consentric with the hols,
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By ad justing all three mounting leet together the
mirror must be set 80 the corrector plate is 13.54 4inches
from the vertep of the nirrors sphear, The optical systen
should now be cemnleted by putting the screéen back in front
of the cebinct.

6. Mow place the cethode ray tube in the center of the
holder end clarm it dovn, using three #8-37 ecrevs and the
hargesa provided, tight enourh so the tube won't move in ths
holder,

(CAUTIOT: ©ooggles and glves should nlveys be worn when
nendline Cathode Ray Tubes),

Flace the tude and holder in the stand vith the axis of
the tube 28 near perpendicular to the optical axis as can be
judged by eye.

A1l chassis must then be placed in the cebinet and all
interconnecting cubles attached as proper =lignnment of the
tube in the optical system can only be scconplished with
properly adjusted and focussed raster on the face of the tube.

Vhen # raster is obteined, adjust the focussing levor
(the lsrge lever in the vertical plane) to give a picture
slirhtly out of focus, If the tube 15 properly centered
two irmeges i1l be seeéen parallel to eacl other., If the
tube ie not centered the two imsges vill not be perallel,
By moving the lever to the left of stand it will be tossible
to neke the tvo tov and bottom edges perallel., The lever
tovard the back of the stand and under the to» is used to
nake the t'o 3ides of the double nicture psrallel,

The tvo inages nov being narallel to cach other are
changed into one image and proverly focussed by using the
focuseinz lever nentioned above. ck the three slides in
thie position by tightening the four zereva vhioch hold ecach
of tho three sliding platcs, tvelve screws in £ll, eipht
availeble from the top, &nd four from the sids.

-
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